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[ Sifc^a ] sis ft # s i <Da«[<oKiffl«csw 

a^-^-F (UW) &J^<DJX~-^y- Fffi*3! 

c©i»ffij|s*fca^c^riSi»aiJ5"rMAPjSi»*L, § 

-^•7- F "7- F©Jt»*3!aiI!89 

rifor, a--*?- F*sJ:o'|£SBar.-i7«7- fcd 




BEST AVAILABLE COPY 



P7 bfS^rtLX(0^^--^y- )F<Oy x. — lyZsPm*: 

SWB'W a y bfS^t LrcDgyfe^-^y- F©? x 
t£S&3-~-#y — F©7x-S>>^£^2©:7 * — 

-Z<Dyx-*JZs vm&m&T z>ktv y't , 

mmm2 ] m^i&m^^-^y- Ft itsst^ 
y- \ : &hmxhfttc?-$<D—^wm^jxi~j vm 

-^7-KiLr»£ti^fy^i 4 itulB^WP^ h 

co— SB*fria^Vn * hm^toxcomM^^-^y- 
Ffc^Ltcm2<Di£SR3~~-#y~ Ft LrSStS 

mfgeigl &J:D^2©7*-s;>y^<t LT^ttit-&x 
milBSIl ©&3g^~-^»7- F<Dy*—is> 
ym&mMW 1 cd ^ x-i?>^S<t LX&tiiT&Xy* * 

^^S^^flft-^CDmii^o 

x-?- yy\ mmm\te£vm2<Dy *-is>tfWtl,x 

wsxf^; i?ib^-^<z)^x-^>^s j &^ 
tt. hfi-^*{i"cy^';tciBte3n/cmffB§iffi 

#te*^(,>T-€-n-en<D* 7* * :/£r^frT & C i 
t?&m$am 1 JIfB»<Z»W P * Ht^afr^fffl 

[it ^ 5 ] «fi«^cDW»©Kmcc«iA s n/t^ >r 
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«W -T 4 c t tc j: o # ©? ^ - > u r 

©StgW&cc&ur, 

fOTB ^- ; 77-F CCp^f^> 7*-* CD — oB^frifB^L ^ 

fufE^--^?- F^Piren/tT^©— SB^frrfB 
Fi&^Lfcf^©^:*^-^?- Fi 

io mfiB^ifej:^2cD&5Ba^-^'7- f ©-en-en© 

ftufagl 1 *j J;tf»2 CDffiSB^- £ 7- F© ? * - i^> 

Sox^rWfa^ffft^^^MIB^-^^ttPT^x^ * 
[91*186 ] Miami ©ffi^^-^y^ F©?x- 

ts^f 9^ Sii^n/cmrfeifczL/c^-^©— as 
[is*«7 ] m^mmn^(Dr-^<Dy ^.-t>>^ 

Mfft^^r^U WIB»l*sJ:iyf3r2©ffi;SBJL 

t£fflkt*&n&&m5mBtt<D'*4a y vm^^ 

Mi^t^^f^U IWB»l*5j:CJf»2©aaH^ 

$ v - Y<Dy x - i^tcS^^r x-f^^^m 

mc^m^Lxnm^^x'ryy^^c tzmmt 
commute, 

AO [»*59] SJfB§mfi^©7 r -^©7x-^>^ 

-^>^s^fi^-rsx7 ; -^^^ci*^iii-r^ 

[IS^si 0] ttE»l*J:CJp»2©ttaa--^-7 
- KtOTKfrr* fyiami^J:0' ^2© 

^Kgg^^-^»7- F©^x-^>>/^fs^-r^^7"^ 
so ^IB^-^©^ x ->>>y^^}i^-r ^>^7- ^ y\ 



3 

-encD* * y'^mnr set i r 4 m^nt 5 

**aj"T * C £ (c J; 0 -r- £cd? x - ^> L 

-^>^S(c»-3l>r# 1 IS:(Sg(DMA P«»*fr^r«f 
IBSilfB^*©^- £CD|g 1 ©PgCD9 *~isyy^m 

RflcD^-^- KigEft©:^-*?- FSJtlSUT 

<d v * - > tfm&femt * "tv y t , 

-/a v Ffl#<b brcD-n^-^ 7- h'<D7x^>^l 

k©» 1 ^m<oy *-y>^s*«tti"r-s» 1 <dx 

7^ ? , 



(3) ^2 0 0 0-5 92 6 9 

4 

HufBlfi^coizp^cD^-^^r?^ K©fria*iaBco7x 
-^y^i^^i 1 fflsox?? a >mm thmi 

- * <z>» 1 s»© ? * - y > ^2 **jrr s at 2 cdx t 

HuSB^flff^cDr- £CDfWBJg 1 m%<o~? x 

wzsn t, > xmm<D$$mmm 3 tt 8 n fc aw ase * 
m zwam # t ^fs© l # t tug l r 2 a 

10 Ati^O^fy^i, 

ST^O^BKBEi $ -tf 8 n/cmfia^ff ft^^luiaaiacDIZ 

S|J*5j:CXBJiaffl«©Era©ar.-d7t7- F^8PiT8n 
fcf ; -*<D--SIJ<t8Sria2ffi®^4J:t«El/, HulBa^^^ 

K 8 Pi r 8 n fc - $ <D — SB CD ? x - > ^ * ^ B 

Miaifi^cDispBicD^^-^y- K©fria»2SPgcr>7x 

— op J; E>* bu I B ^ ^- — ^ 9 - F 8 ft/cr^ ^ © 

— gRco y x - ^MicS^^T^2 > 

80f^©B$p^a5s$ -a: 8n/cBrfiasmfi-^*cDf r - ^ © 

»2SB©»l©7^-> > >ys*fllSr4»7cr>^^ 
— g|3fe J: c/Mia^^- ^ *7 - F 6HT 8 n/c-r- ^ CD 

mmvmmmm ti/cBoiasm m^*cd 5 com 

miaf 7 " * cdmib^ 2 s®cd^ iwc/S2<D7x^^ 
^cDfria^- ^ mm? &m 9 cdx r ^ c <t 

40 

1 2 TO«W)^f -/ P ^ F ft^£#tf §{f ft -SftDtg 

[it 3jc« 1 4 ] ^«fi-^cDas6[(DKratc#A3 n/cv>r 

-ivy \~{§^<t L,xco3.~-z>y- voy *~~v>>#m 
50 -^cDH^ffi^fei^r, 



5 

•7-f<z>?x-^> ?m*iktii? &m i o^r v yt , 

-3t>TM A I/ XA£?IgT£ Jft 2 ©Xir v 7" 

t. 

mflBMA P TJb y X a* eHuld^ffff-^^cD-r- * cd 
7 x - y > ^Mi^tSf 3 £DXf t 

* F fl^tllr a * y ccsattS tite«fEg©«#«:*^ 

mum i 6 ] &mm^<Dmm<Dm.micmA$titc^ 

=fy XA^Mflt-rsaztD^T'^^t, 

Kfiam 1 ©MAP7;l3'J XA<D?i#ss^^>Suiasm 

mfiaiff 2©7x-5/> y^cca-? i >r # siawr -5 
mfcoimmmm s * *e> n/c jot Egfifi^oiif es^cde 

PJ<D^--^y - F<hK&<ZX3L~-#'7- FSJtKOT 
iwE1»#tDKin©:i ^--i'7"F(D7x-^> ^2*^ 
3<D7*L-*s>imt Lr^a*r S* 6 <D* v 7't , 

fuE^3 *s J: 0*114 ©7 ^ -^>^&tfi~3t,>T02 CD 
MA PTJU=f y XA*«grf £ST8CC>;*f* * :/£ . 
fTIB» 2 CDMA P7il/3»J XA^^HUlBSMfi-^*©^ 
-^7x^>^M$507x-^>^li urfS 

fTIBJg 5 <D7 x ysccS^?i^r»fS(D«FBIiKi3 
[111*117] ilBSl J:«3®10<DXf «>7U 
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6 

*tfeWT 5 C i fccfc ^ f 7 - £(D 7 x - >>> ys*fi^ U 
10 >^MCcS-^liTHUfBf !f -^CD* 1 tD:7x-^>^£ 

mm^mcm^^x » en smi e^- # © ? x - v > y 

5I30Xf -^i, fJEKSS^--^?- F©7x- 

vristfmcM^^xMiz"f~**<om2<D? 

^I^WOXf 7 7'i, ftuEr-^cDj^ CD 7 x 

y?± % fSTfB^-^CDmi *SC^B»2<D7*-^>y 
MO U^Jl/^iS D r mffBlff 3 <fc 0 5 7" ^ODUff 
^r^WL, MfB^2(DX^^^CDMfB^-3?CD^il|$g* 

30 [fi^Ji 2 0 ] sftfi#©igfft<DEpacc#AS n/c^- 

^-^^-^V- F<D7 x-P>^*^2cD^x-> ; > 

Lx&m-?&&m^mt . 

BUfBfl? 1 J: O*0 2 (D 7 x — ^StCtt^T huIBS 
£, 

mM-7-2<D7 x - ^ > ^stcs^i ^ r mrt a«te#* 
tcp^-r ^ 2 <d ^ x - ^ > ^sccs^i r l . 

fiE»2 0^x-^>ys*laE^-^^- F*>6PB 

tf,h/cf- ^cD^ x #mtcM<K>xikm-?z>ffi 

50 «t?44C44«tit4lll3Rl*2 OSEifcO^^P . 



g{f 3*i/c^S©^>#>M&©^-X Hi-5|«:*A3fc 

OT«#©ffiBB*»Jffiffi*J:b»LrS(IE»2 ©? * 

[»*S2 3] WfBf&tH^gte, H«i23rS©-»^l/ 
££©;>*-X FfI^|<tOTBPSK ( Binary Phase Shif 
t Keying) SfcBQP SK (Quadrature Phase Shift K 
eying ) VmQ^M^tl, TDM A (Time Division Mu 
"Itiple Access)2fS; £ felt CDMA ( Code Division M 
ultiple Access) J5tt:&m$ titd-A bim^cW A 

ansa. 

£**W#^2 0#E*W>^n* h«-^*fttfS« 

{t^©ffllf3Sig 0 

^t&arr * c i cc <t 0 #©? x - vzs #m*ffim l 
faiesfift^cD^- #©? x - s>> #m&wm?z>m 

SfflBf - £ ©? x - > ^SCCS^l^THrflBSfiff 

[S»3J8«2 6 ] «IES1HI#*^^ h#{ftTE«0 
TWE3m(a#**rE1*lH*a. iWEflm^afecfcOTO 

4-rs»*5Pji2 5JiEis©^vo^ bmnz^te&m 

*^ Fff-^4 F(D7i-^>yi 
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THfrESfift^tttHT*^ o ^ hfi-^^'gfifi 
#©flWR»cfe(,>r. 

fflieg««^cDfrriBffl^cDisr^<D^^- ^ 7 - f tmm 

<Dzt~-t>y~ F*it«LrffE»»CDKBlOJ.^-^ 
luiam 1 © ? * y^cg^rffl 1 ©MA pt;u 

mflB^l ©MAPT^^»JXA©SffM^ettifB§m 
10 fi^t£©:r-£©:7 * -2^ > 4/^*^2 CD 7 x-^>>/ 

fflrs» 2 © ? * - >> > tcs^i ^ r Bf seooieniiji 3 
•a- 6 nfc * ^rfflis-r s m 1 ©mtsi^a 4 . 
mm s n/c * ^ s^ijs l -c * m^-r & 

«s*a<t, 

fB©.n--^7- FiBBM©:*--^?- F*tk«Lr 
BuE«a©EM©^.^-^r7- K07*-j;>yi4S 
3©:?^— ^>^S<b OTj&tfJU WJEO^miSSS^ 

«TE02 ©ma p r jl-^ »; XA©si#is*3^?>irES(i 

# 6 n temt BSft *© *5T ib 5 s - 3? ^mis^ 4 * 2 © 

[»*312 8 ] «rES*m#*'<-;* F#{4riBtiL 
rf5fasftm^^f?iam 1 fcj: v»2 ©e^a^s. hie 

* 1 *Jj:Cf»2 ©i»»*ateJ:Crt!rE* 1 feet 1^*2 © 

am*®^ffl*rsE«*a*. Hcc*toci*»«<t 

^©mira^g 0 

2 9 ] ^m{m<omm,<om^mx^ ntc^ 

AUv Fff-^-4 LX<DrL-^?ry- F©7^y>^l 

THuEa®M#*ttH-rs/^p * rfi^-^^^ftm 
H(rEs«©#co«rEa»©BmcDa^-^ -7- Fietai 

7- f©» ia»©7 *-^>^s*tftttj-r*» 1 
fuiB«^©E^©a^-^7 - FOBuiasriaB©^* 
«rc»i««ox^^>iiiaiia«*&OTEa 

50 <ifi^*©f r -^©BiaFg©^x-^>^?:»^-r 



(6) 

9 

mi^mm^co-T-dKommm 1 ub© ? * - ^> 9 
<o^-~? K4ttt8oruriaffl»oEra(3o^^-^ 

HirE^--*?- K^6>Rr6ti/c7*-^©— SSiSuK 

2fiiM-^^i:t^orfiriea^-^7- Kcc»«-rs^- 

^o-gpcDr? x yM*«a*r s *2 ©«hj*« 

^iam2©^ai*©<Dm^ics-^i^r02SpgcDx^5 
>*MttiBi«:?ii»L, mm2m%<Dxy'~?j>mm 

tt«l#> 6 BuE^flfM^CD £©Jg 2 l3Pt<D^ 1 CD 7 

20 

$<Dm 2 mm<om 2 <oy x - v>> ym*m£'?& v 

wm-r- * <Dmtm 2 mm<om 1 & J: c^jb 2 © y x - ^ 
> y^c«-3t>r ffifiasmfi-^^cDMia^- #*anB-r 

#**fe«ft©#©anRifc 

[»*3B3 o] Suiam2^x^^^>Mrfl}iS^ 

HuiBjB2aBO»lCD^x-*x>^SiOrfWa^ 
h fl-*t ©F5iSg|5© ? - £ © ? x - ^ > y^ZftmT 30 

SJia^-z-^-s'^ji/^sji, i?iam2SP§(D02cD 
?x-y>^<torfiuE^-x FM^fjEWisais* 

rKriasfiff -^^fuia^ 1 am 2 cd^w^is, *s <t 
zmmm 1 *j:^2 ©aw*»^m*TSEtt?® 

*, M^dtfCit»»i-r4»5»SW2 93HE«©^ 40 

s; hfi-sfi 0rcD^--^7- F©7*-^>^S 

rt&E5me^*aw-rs^>(P* Fft^*dtHMS« 
jBtcfci^r, hje^--^?- fco7x-^>^s{cx 
-^rfiuE-r- £©s 1 ©? x - vis ymzigM-f&m 
i<Di$m^mt, Miz"r-z<Dmi<Dy *-^>#m(tc 
s-^rwE***-*©* i (Dmmm^zmjj-t&m 1 © 

aP¥JS<^ t?fa?-^CD«PM-^CDiSS*iJSffltC*^ 50 
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^r^^n/cfjia^-^cD^2<D^x-> ? >^i, 

Mia -^^-"^9- F0D7*->?>yS4^6ffi3B^^- 

om^^.— ^9 - FcD^x-^^^ccs-^^rpfsar 

-*©*2©:7*--*x> i'SiBiJ&r £ 2 

Mfa-r-3?(D^2cD9x-> ; >^tca^i ; 'rijfa 
f-^cos 2 ©anm-st * ffl^ -r *» 2 ©au^@ t , 

£©3ti *&m£ijl2©? x-^>y^©u*-<;uc2-^ 

t»r mmm 1 *«i»«»2 ©a»*fi*»wwfc:«rEitt 

^[SS&Kjg^U WES 1 CD«iH^|8^S(rfEffl*BB8ic 

BSttShfct*. WE*tta#a* we» 2 outsets, 
*j<fccxiirE*2 oaa*®**»f¥ttfliK:^4Wfti^a 

<Dmmmm a 

r MES®fi#*fna» 1 o*»r 2 ©jfts^fs, 
vmm 1 2 ©aw*«^aj;w se«*s 

[000 1 ] 

l>X'*4Uv ViW^t \jX<D3-~-%V- FCunique wo 
rcO CcS-^(,»rtf v h^^)^ (BER : Bit Error Rat 

e) *{a<WA&3W6a&«#*aBi"r4^^a^ f» 

[00 0 2] 

4 v r^>o. r>rt9i, »^»a59 2, aia@s§9 

3, ^mmtUQ 4, fc^t'^9 5 4Iiti 
^3ti^> 0 T>^^9 IB. /S^ta^ hff-^iOrCDJL 
^-4?»7- F*a«©E0B6cWOfca»«#4l/r©a 

aa@IS9 3«. «-^a»»9 2K:J:«5a 

*shfc^^^*#*awrs. *?f®#fb»9 4 

tt, af3HSS9 3^e > <oaBlfi#*7 ? ^*^ft^€>T 

[0003] £i±©«fijttc*5^r. r>r-^9ir§fi 
stifc«««#tt % m^^gp 9 2 t'jtP ^ 

aiaiiiss 9 3 rata <* *i, c ©aism^^w^ff -^tau 
9 4ccj:0T^P^^m^c^Bi3tiSo =^nmmt 

»9 4tS»Stifc7tpyf?rftfB l f^lt^ 



u 

[0 0 04] fBMaff S^f-ACCteC^tt, #rgg2j<£> 
^m^jtt (Eb/NO) »4ftT-Ct®UBER^ 

[0 0 0 5 ] IS 1 4tt, El 1 3 iCjjkLtcmmmffiQ 3<D 

3£BK 10 1. ii^HSS 1 0 1 CC«tt3ftT»3l*ff 5 
5*-*«3l8Bl 0 2, «««#CCd**i*:i---*»7-- 
ftlBTSai - ^ 10 3, 

( Wiener Filter) "CjfESStl, ^ — — ^7 — 
F(D7x-y>yi ( fading distortion) {CS^T 

SSJESi 04*«*rfllj5S3tirc»s 1 , ctte^T« 

18[§Ii?g9 31*. rMeyrf, r Digital Corrmunicatio 
n Receiver J . Dohn Wiley & Sons, pp. 744"- 747.1997 

b y * - V > y t? v ; t/ ^ ^ * x ? x - > y cd * ^ 

[0 0 0 6 ] H 1 5«, mi 3CC*JC»raiSfi3hiil 

T£ffi£$!tf):r-£ 

jxr—^y-F (^-^-7- F9U«r«Wi-r4^ 

UWm (m= 1-4) *?TU 

^iit 100 — 1 50©v>#jK«^nt^ 

£ D ^-£D 1— D5CD4«fCDW^/WP^ Mf-Sf 

^> > # ;Ko<atBSt KKDffl ttafe$3frc fe t » r UEftiT' 
jx--^?- FUWl^UW4<Dfi3 (^>^t/ 
») tt, *4BR"3*#s|^'C*4«Hrt-c«/h«:«c*<t 
SlCKSStiS. C©7^77 r<Z>fg-*t«TDMA(T 
imeDivision Multiple Access : B^f!l^7cgci^) 
Sff3*i£o l*5ic>'- le^ffi^-^&cj&D 

xmmm*o&j:z?7t<DmEvmmm (bpsk : bi 

nary Phase Shift Keying) C <b CCcfc oT^vO^ 
[0 00 7 ] §14 fCfcOT, »f^<DIHHr#AStifc 

as»«o*fi«#t a**^ i NccA^-r-^ct, gfi« 

#WiliiiaBl 0 1 FasBBSl 0 3&e« 

^•7— FtKHffii 0 3X'mm$tirT-$mtm%f>\ o 
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4*CA*rr£>o ^-^^t^BfU 04Ba--i"7- F 
<Z>&*D©ffi (Witt, + 1 fcffiffi^lHUfcO - 1 % 

x^^^Misu, cn^^-^mpSBi 0 2cctH 

>W£ 0 ^-"^HIUgBl 0 2«iIig|lB81 0 15c<fc^r 

10 U OTB«#*W*iB^-OUT*»i&a*'rs. COJ;5 
frc 0 r aasifrr jUfi s ft fc $ <d y * - > 

[0 00 8] Ml 6tt, 01 4CDffli0|p]SS9 3iltl 
ffi^n^ ftoaiHSH L , r r 
ibilftffll 6QAM07^^>Wf»^j , 
m^f»fBii^^f&5:i£B - I I , VOL. J72-B 
-I I v No. K 7 — 1 5^->\ 1 9 8 9*pj GcfB 

SEsnr(,*5fe<Dr*o. (n-d ficDfffgv^*^ 

ccfei^r, ^fifi^A^ST- iNicAM^i, 
-^>^JftSWl 11, 112, 11 3ttJ]&Ki»£3 
i±6n^ftm^C0 (k - 1 ) k#B, *5cfcc>' 

(k + 1 ) Saoa^^r,- F©^*-^>^(Djfi 

6(k-1),6(k) f fccfcUt c(k + 1) 

30 1 1 6T?0;X*5^B1^:<Z)F«5#{S» 
[»2] 

Q 1f Q Q--, 

ttlSL^l 1 7TM^n^ s JDffSPl 1 7 
fflnW&mtLXc {k+ (m/N) } ^rk#@cDt»$g 

iMfcan 1 sri/c {k+ (m/N) } tsti. mw 

BUI 2 0fCtli^3tiS o ^gtSPl 2 0«iS52iaSSl 1 9 
40 mmi 1 8*6HI*3hfcl/c {k+ (m/N) } £ 

[0 00 9] 

9- K*s»AS*i3fcil3RiRce;^Lrtt, mj£.<DBER~C 
50 i^b/tl 0 0—1 5 0^>*VI/<07 S — d?J»J©»fflBf{CJL 



13 

iftS:7*~^>^ffiE b/NOitCO^TTtiSf^CO 
BER*f#SC£#"C£ttl\, BfrJgODBERitt* 0S* 

HS?ft»#0. OlcD^ffr, Eb/NO=2Q±#, 
a»ffi3^€>©^fc*S0. 5 dB<Dfccr>r&S 8 CCD/c 

4. 

[00 1 0] ^/c, il 6 <DWiM^&t>Cj:Z> 0*© 
J&TS (N- 1 ) ©W«^>#JV(ctofco-CfiB*L. * 

- Fcoffl* itiariS^ C i J; f3 fffB -»*;UD:7 x - 

[0012] u^x, $^(dsto, &m9g±xwm 

[0013] *«?8<Dffi©aWtt. fm-^*©^ 

- £ 0>» #;l/»(Df J^«r yhCC L ft I > TWii 7 * - *✓ > 

[0 0 14] 

^^^tf^ffft^oaii^ffitcfcc^r, Ufa?*-*© 
ME^'-fp? hft-^i Lx comn^^- - ^ v - v<dv ^ 

-is>#mzmi<D7 *~i>>#mtbxmmL. wia 
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Titular- * *1SS«- 6Xfy7'^ci?: 

[ooi5] #*gio:, ±ia©BW*3S»rsfc«>. » 

£tft a f 4 C £ J: 0 - £ CD 7 x - V > ^ * f W& L 
f^- ^^rftria^^- — * 7 - F$CtfJS3i*T*l © 
F±«to0fc»2©fl^i~-*7- Fiiri 

STWf^'i, ifiBSri45<fcc>*»2CDffi;KJL^-^ 
7- FcD^n-en(D^x-^>y^}i^-r^^^^^ 

20 >^£«^T£Xir itulB^Ifl^CDf^^ 

©faia^- £ *fflWT ^r-; v'^is c t *$$mt T 
[0 0 1 6 ] *$HHtt, ±KOBW«i©Hf Sfcfe. » 

(Dzl^-W- Ftmmz-^-W- F*J:bKl>TBU 
f B^^cDK WO F CD §1 1 SB© ? * - ^ > 

^at*ats^f ^^i, ftriBSSfccDKrao^^-^ 
7- F(dbo92» i spgcD^ ?mcsn>xm i 
©pg£DMA pai)t*ff ■oritriES««-^*o9 s -ar©» 

^ r fj R&mm nzmm u r ang«#^ 4 * r- 

MIB^fifi-^colJIBai^cDEracDa--^ »7 - F <tgS£D 
©^^-^7- F*Jt«LrfflrE««0KIH©3L--^ 

(0-aBt«K2ttm-9*fl:«L. IWBJWK-rs^-^CD 
— a5*5cfcWBufB^--^7- F^^PBr^tifc^-*© 

<Dum<D^-zy- F©ifiB*2SH07*-^>^ 

so BafB^^-^y- FKBS^S?'- CP 
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tagfifi^*©^- ^ cd^ 2 Bte * - *✓ > 

fi^OfflrEf*- * £«IB*<r 4 x ? * ^**tf c i*S 
[0 0 17] #2693 tt, ifiOBWSSSH'r&fcA, * 

^D1SiS7?i4tcfec^r, iWE3fi«#©WEWR<DKlBI 

i aasscDEPa© - # ? - f ©sin ? x - v> > 
>mm\ikwifr h mm^mm^- ^p<d^- zom i gfs©7 

^^i, BfSE©I^IBiBffi3-&6tifciWa5««#©HrE 
^(DERBcD^---^ Fitt^©^--^?- F* 

faiaaacoi^ra©^^-^^-" F^ePHrsn/c-r-df 

MST^^-^cd— ^te<J:WiuE:i~~#?~ F/r>*>W 
r 6 titc r - * cD^gptD^ x - > ^*tftffl"f 6 
<Os\Tvft^ w\%ZW&<Dm$<D 3-^-9*7- F<DiuE 

*2an07*-y>^ii t we.*--*?- Ftcn 
^n/cf- awo? x ^cea^r 2 a 

^-tpcD^r- $<Dm2mm<Dm i © y x > 

•T4»7©^^^^<t, Wfaffi»©Klffl(D^^-^9- 
FOBiriS02®B©^*-^>ySi, iTE*--*? 
- F tc KS-T 5^-* cD-g&fc <fc cmiE^ ^ — 9V— F 
*p 6 Pgr 6 ft/c 9 s - £ CD— gp<D 7 x - *✓ > -5 a - 

^JtSr^^ScoXr-^^i, Srrfar-^(DBufam2S 
pg<DJg 1 <fc0^2 <D7 * yStcS-3l>T»fS<D 
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[0 0 l 8 3 #£M0tt. ±E©aW*ISflW'*fc», A 
-fO? hfl#<b Ut©a^-^7- F©7 x -isy^m 

tD^-*?- F£8t*p<D:*r.-#'7~ KiiblSUrff 
io mWk<om^<D3-^- 9 v - Fo:?x-^>^£t&fcH 

FC07 x yiiCl^l^MA PT^rf U XA£*g 

iWE*fHi#*<D r f -^o^^-^> mm? & m 

6co#iS[iLr, *fifi#<z>»tt©KIHlK:»AShfc^' 
20 -YU ^ hff-^i Lt(7)-i^-^7- F©^x-i^>^ 

r fa id^mii^ ^ ffl T ^* p ^ h fi-^^r s^^fiff 

CD:x^-^»7- FiKtP©^^-^^- F^rib^brmr 
f BftiStcOlXP^CD-a^ - ^»7-FcD7x-^> tf^Zm 1 

IBII 1 CO^ x - yStCS-^C^r® 1 CDMA P T Jl/ rf 

r ji/ =f y XAoiws** 6 WE«m«#*<Dy- * cd 

30 7 x - v > ^ 2(D^x-s>>ymiu r «3er -5 

^'<b , BfffiOieiHiie 3 #6 ftfc«ME*« ft ^cDSufE 
a^tDg:P^(D^^^^t7- Fi8E*pcDJ.--^»7- F* 
tb?5 L/ r SSf f a«8fc<D ram^-i";- fcD"7x-> ; > 

- 5 1 BuE«B5«3£fi[ <b ib*5 L T 7 s - £ <D 7 x - is > ^ 
40 ^®4<D7x-^>^miLT^tti-rS^7CD^7 ; *^ 

» 2 <DM A P T y ^iS^~r 8 OX f v 7 

BUfa^2CDMAPT^rfyXA^6fufa^ffft#cp 
cDt^£<D7x-^>^£SI5cd:7 x-y>^i L/ 

cDtufa^- 1 o (Dxf - ^'^^t^^fift 

[0 020] ±E<Daw**H-rsfc«E>, » 

50 KDmktlsX, 5««#<Z>««[<DKWtc.»A3tifc^ 
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A U v hfi-Sf £ LX(Dzi^-^y- KCD:7x-v>>^ 

£t&ft-<r a c <t tc j: g f 5 - £<d? x - ^> ysgsaise u 
vis ^ccs^^rf?ia-r - * zmm-r&mzcDXT- ? 

y't, mi^--9 y-Y<Dy x-y>yii, fyis-r 

0:7 x-^>y^cs-^^rmiiB7 r - **t£wr sms 
Bras* u*-r ^f60^f'> v^ts c t *4$« i -r 

-So 20 

[0021] *a?itt, ±fB©g^^i-ra/c^, » 

8©W«tLT, S«M#<^»(DEfHCc»A3ftfc^ 

> 1 CO 7 x - y > ^li L-c^ffl I , itSTiBir- 
£ CO— SKcHffi 5 titc m& ^--ZV-YO)-? *-V>ls 

MIB01feJ:^®2©^x-^>^^cS'^CiTM 30 

iB^fifs-^^o^- $ <d v x - is > v^m^r zmizL 

[0 0 22 ] *»P!tt, ±K©BW**S-r4/c«f), j? 

9©«F«<tLr, $mm#©ffi&<DEraic»A3ft/c^ 
*r#*ttj-r * c i cc j: 0 ^ * - 1?> ^mzms. u 

-ra*&m#g:<t. BuBBffi»©Era<3o^^-^»7- k©^ 

x ymtCS-^C4r M A P T)\sdi t; XA^iSf U 4 

pm&rnm-r sim^stt. mir-zo)? 
«#©«w»i*««-r a 0 50 
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[0023] *»wb. ±ia©aw*ie»'r4fe», * 

10©»«£br. am«#oa»©EIHCcJfA3Jhte 

m&tkm? a c t cc <t 0 7- z <d y x - is is vrnzmM 

fg-90ffliB*Bfc*stir, tJIB^ffm-^cDmrlBaSSjODlX 

1 cd^ x brtsm-r am 1 , 

ftulBm 1 (D7x #miC&~3l>X$& 1 CDMA 

^yxA*a»-rsiii©aij(t*i8<fc, ttri bh 1 ©m a 
PTJbr/y XAowiiciigs^eBfrBBa©©-^*©^-* 

CD^x-^>^S?:^2C0-7x-^>^Si LTjfBTf 
S*l©«J£*IB:<fc, mffam2CD^x-^>^^cS^ 

^xBmwmmsMs vetitc?- & zmmr&m 1 <o 
mm^mt, tiMstittr-z&mffi&irxmmm 

ffiSffft-^OMIBffl^OKPflO^^-^c?- F48K0© 
jl^ - ^ 7 - K ^lt$5 mnm$k(Dmm<D^ - # v 

ffiL, W3£©l©IHiB»Sl*6nfclWB«««-90f t -^ 

1 mmmmmm t tm l r 7- * cd ^ x - ^ > ^jg* 

WIB»3teJ:^4<D7x-t5>^«:S-^Ci"C» 

2 CDMA P T)l> =f I/ X A^?§m-r am 2 % 
milB02CDMA PTJl/^'J XA©M»JS*^6t9ESfi 
©-^cfiCD^-^CD^ ^-^>^MS5(D^ x->>>^ 

[0024] ±iB©Bw*ii3Ea-r m 

1 lcD#®4Lr, *mm*<oa»©KBIC<:»A3tifc 
^Uo? hin^t 0X0)3-^-2 y- Y<Dy x.-v>ls>? 

m&ftujtfr a c t cc j: 0 7 s - ^ cd y x - >? > sfm*w& 
m^oimmmmitte^x, mi^mmn<Dmnmm<o^ 

mMW%i<D&ffl<DzL^~ 2 y - Y<om 1 SPgO^ x -is 

>^m*^mramicD^m^i3i, wta^cDEracD 

^ ~ - f 7 - K (DUIBm 1 SPgO 7 * - ^ > 

om 1 m%<Dy x-y>^Mi^-r^ 10x77^ 

>»IB*S#«i. mrfB^{iff^*(D-r-"^CDfuEmi 

r aism^^m^-r am 1 cDaia^©<h . mrfBaia«# 

iWSob*c^ffl*ib«br2«m#*Hi*'ri«Bt* 
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twttncoz--- in- \>'*m}iLxmzw.%L<D&.m(DJ. 

--try- h'<Df82 8>M<Dy *.-iS>>?mZtfll}iL. Wl 

fc<tt>*Bufa^--^7- Yfr^m-chtxtcf-zoy— gp 
«Be*a&. Miam2<D«iai^g©m^?rA^brffFiB 

581 «#*©?*- £ ©ffl 2 mPt©0 2 ©7 * - *> > 

ia^2igiii©H i *5&v%2<D7 x.-vzst?mcm-?i,> 
xmm&mmntp'DmmT"- ** saaur *ft 2 ©ais^ 

[0025] ^bjjw:. ±ta©@e<j^^-r-5>fc*. * 
1 2(Dmmtux. s««-^©it^[©B:fa^#A3nfc 20 

^teffl-r s c £ tc J: «5 7 s - * © 7 * - ^ > i^^jt^ 

a-^ii-CHifia^-f ©n 1 ©7 * -v>>^£i&rr s 
tc»-3t»Tiraa7*- *©» 1 ©amra#*u«j-r hm 1 

-TJUTft^SftfcMfBir-- £©l&2©:7 x 

i> HEi--i'7-F©7*-i/>^i*i6i3Ki 30 

flfriaisissj---^ v- v<D7 * pmicm-i^xffi 

BEt*- £ ©m 2 <D7 x - s? > ^M£}t5£T &ft 2 ©Jf 5e 
*■&£. miZ : r~-2<Dm2<D7 -i» >?mcm-3l>X 

mm?~2(Dm2(Dmmm^zmtj-?z>m2<Dmm^®. 
<t. iWHs^fcs^oHBNiia-raHtfjiHiKi. stria 

f - * ©3f 1 $> & t, »«ft 2 © 7 x - V > ^S© W t;l/(c 
IBlBAiaKKgSttl,. gtflBft 1 ©tBH*fitt«»rBttWjia 

fcjro*BaiaH2©aia#ia*^^m^{c-r?.*ij® 

m-^©fflia^g«:ffi«-r * . 
[0026] aio;<^» Mt-^£Hft?gfim-^©« 

9- F*Jt«!Ur«»(!r>Kiai©a--5»i7- F©7x- 

y>^*t^mrs„ c©3.^--i"7-F©7x-y> so 
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•31 » x&mmmmm s n * . an s *ifc5tftra#tt . 

0©L#l»tt£Jfc«Sh. lfcJctf- l©2tt 
«c{RWR|je;*ti5. *®®#©a-- Ftt. fl 

eWD©3.--i"7- Fitb$5$nra-->;-7- F 

•7- FCdSHg-TSv*-^ *j«tO J C©^-^'7- F*> 

ttfcT 1 - * tfiKSgffi&t J: -o rf# 6 2 ffi £ 
ib$5S*ir*£Sgj.^--i"7- F07*-y>^iiit 

07!-y>^i, F{tn¥irr-2>7-"-£© 
7i-5/>^, *s<t^--^>7- F*>6Pgre.nfc 
t 1 - £©7 x - y> i/M«i®»©^>^i/ra-c¥^)fii* 
W&ztiZo c©j;5ccLrtf ^nfc©7*-y>yi 
©¥^fiiaj*»#l£^A7j5ns„ itfl5B*©7i 
- v> > ^ k j: o r t= - # © ^ x - > 4«i 5£-f 
c©?-^©^ x-> ; >^(cj:orSffff#©T : 

[0027] 

mi*2>. 0 1 (£4EAW(c J:<S«WK«©9 1 ©USS© 

mmzm-r. m i omrnm. 1 », «A»ar. f» 
#*^fi^s«»*tojie©»«f*ii5(i'rft s«» 

■^wsnfcsfiff^si ^iis3#-2.jisigss2 > gm 

M-^Si FCit^Pl^T ^iM^S^a. 

@E*0©jl--^'7- F©#Su %j!^8ag3(c^|&r.2) 

uwi§5£s§4, aat«a3©m**««:aa-rsawi[sc 

5^i©iggp (map) 5, m , m$b<Dmt}tmmm 

Sg 2 ©Ui7J£St£§<a{i^ S i ©««*« ^ ft 1 ©fS30 
H6. ii^HSS 2 ©tfJ7J£ii&;* ti*3Hilll»7. *1 
©ai@H 6 ©ffiT^cSt «a*B£*tf 9 <5WJ5£21 
8. SB0IS7«)J:CF(SS«t!£«8©tBA«StCffi3SS 
tltc3.~-2<7 - F©7 ^ -i>> ^S^rftlttl-r-SM^ 
«9. j»aWB9(c8EJiO©3.--^>7-K©fflrSu ^« 
*&fl.UWi^§10. ®SilHlgS7©Hl^*jlJI$#^ 

®ii0ssi l. asKaisQofflTjiiitcf-*©^*- 
j^>^*iiJE-j-4»2©ameB (map) i 2> jees 
@sg i i *5*.zrm2 (ommm 1 2 ©m^^stcsftm^ 
si ^mmLxmmims oitii^-r? > m2<Dmm^i 

ft 1 ©?«ffg|55 ©fi-9«SKC!£»acl9niA:^Sefi#S 
IHDi^K:. iSS@8S17, 1 1 5»5>J 

[002 8] &M%im. 1 «t*jl>T. ^VsK^N©-'^- 
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X h{f#©k#a©'>>^;UCDSMM-^ : & r (k) , m 
fifths (k) . 7x-y>^MMf (k) . s 
-fXj£#£n (k) i-f-St. C^3)©M<S*5fiX5:^ 
4. 

[*3] 

r(k) = f (k)-s(k) + n(k) 

Jfll fe^D^©^^ . 1 2H, rMeyri, 
TDeqital GommunicationReceiverJ , John Wiley & S* 

c k = r k H - (R D + N 0 )~'-a T 
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ons , pp. 744~ 747 . 1997^P J tClBitl S ft T I > & & ©~C& 
[»5] 



R D = 



Qf(p 0 -Po) tt(p 0 -p,) 
a^Pi-Po) ex(Pi - Pi) 



of (p 0 - p_ ) 
<x(p,~ p„.,) 



a(p n -,- Po) a(p„-|- P,) ■;• a (p r ._, - p„_,) 



r k H = («(k- p 0 ) of(k-p,) ■■■ ceik-p^,)) 



a(x> = eln(2»rAx) 



2ttAx 

R, N«ift#f5tfT?rj£^U X tt K » y^-mmm^ * [00291 Ci*7 ) B«IMS8 0A*Ma 
U r, »kf|©i'>^i^-i'y-F(D« <k)*«U ($8 3 {J{Rg«£g8©tlJ;*jff ^fa ' 

a»Mi3nfc^-^7-F©^?h;P?: (k) *ilytl,^. 



i(k) 



_ r(k) f(k)-s(k) 



c,(k) 



P 0 ~ Prr-l 

(JS^-^y- K©;f-X hlf#F*3©fcig£^IL-C<,5 
4. * [gfc8] 

a'(k) = [l:Ro[a(k)}>o,-1:Re{a(k)}<o] 



c,(k) 



n(k) 
c t (k) 



[oo3oii2 temmmmm8(Dmjm%:*At)Ltc 

l~UW4#>e>PlT£>ttft:-7 r ~£D 1— D 5©-£*l^ft 

©— en (terra:. 7 s - i~D5©-?-ti-eti©it3F^ 

fig) (C02©te;5gJL--^r7- h-UW5-UW94t 
Wfc£t3&c#tW>J&.£„ ISSga^-^y- FUW1 ' 
ttUWl + +7- ZD 2' . ffi;55^--^ 

9-KUW2' BUW2 + f-3'D2" if-i'D 
3' . UM.^-i'V- FUW3' ra:UW3+f*-£D 
3" +f-^D4' , ffiSSa^-i"7-FUW4' «U 



W4+^-£D4" + ^-£0 5' ©HffiSi&S. 
:*~-*?-K«^>#*»*Jt*Ofct£«:«fcD. ft 

*©^$&^£ffiT3-t*fct,>. C^9HJ^2©»PS 
1 3©aiH$S#^-r o ft2<D«g&l 2-C**6tlfc 

y x > vmmm c , < k > jc*t-r s<£ta# 0 , -c 
&&„ 

[S&9] 

r (k)-exp{-j-0 2 (k)} 

so [003 M #{t. 0 1 ©'*fl££{g l ©KjfP&eoi>rm 
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(k) 3 #IEt83ft*„ 1 h»©^>^l/»*N 

<h*r&<t, is»a©?- + >*^«eeK:*5^"c. k#@ 

<D^>aiOl/©§fi?*-##r (k) £0. COSHifi-^ io 

&c— grr&^ftfg--^* s (k) , ? *-is>?mf&5}* 

f (kK -/^Xflt»4n (k) £-T*iK, 
r (k) tt, la^L/c C»3] r*^M 0 
[0 03 2] :x^-^<7- F UW 1 -UW4 (DZti^ti 

UWf^g4*>6i*£6*i*^--#'7- FUW 1 -u 
W4(Dm\KD{EnS u [s (k) D KS^-Cfl^iHT 

7x-y>^f (k) #3Rtf>e>*i5. &^~-?y 

ft£n£ 0 C(D£^, 7*-t»^r (k)/s 
(k)JCn (k)/s (k) &m&t LrS*ti4^ 

Sti, «tflfllffic[XBT3&s«l^6*iS. ?Jtfc, aj^»S3 
rtftlH3fifca--£ y- KUWm<D7*-j;>^tt 
»l©a»gB5«:A^S*i, MAPT^rf yXAtcSEo 

S©J£SttI# 30 
C»l 0] 

6,00 



[0 0 3 3 ] srioaiKtasccj:*^- 

tin i ] 

6,00 

fl^-^r (k) <fc, 7x^>^ISf 
[»1 2 3 

6,00 

**cc c^7D Ksvra (k) *©murai@ai*£-r 

C<0^iiffi*a (k) Bfi««ea8ttlJ;or2fl 
ffl£3*l£«> 1SlCfi£S«8«, tc^^-^-FU 
Wl-UW4KBW»-rS»» (^-jrDl' , D2' . 
D 2 " , D3 f , D 3 " , D 4 ' , D 4 " , D 5 ' <Dgf5 



teJ:Cl f 7U^(Da--^i7-KUWl'-UW4^e>W 

r6*ifcap»uw5-uw9<D«pf©# <««t?c©sk 

+ 1 £- l©*iJJSWS*a' (k) *tti#T*. 
[0 034] <OT««S8 <0*((5eife*t*a»W* 9 KA 
*3ft£ 0 jB3!9l89tt. <S8E«3ES8r»6tifclto 
<fctf-l. aSHKTfrfcOgft^-irr (k) , *$<t 

Cs (k) ] 4»CcjgaaW*??t^ a— -^y- kod? 

- KUW1 ^UW4fcHLrtt, UWR5EB 1 0 ©tH* 

Su Cs (k) J £SCCjI^pU 

7- FUW5-UW9 £UW1 -UW4tCiit^f - 

1' -D5' f D2" -D4" ) (COHttt, 
«!£S8©ffl*l, - l*fe<b{ca@aW4. SSl©Jt 
^----^7- KUW 1 ' -UW4' CO^ ^ 

*n-e*i<D»j»©^>^i/ <5c*<z>^-~-£"7— k 
7x-i;>^ii5n^ D s/c, ^2cDf£^.a--^y 

- FUW5~UW9^ol>r^i®^(Z)5>'>^ 
"C**K Ell^tC3.^-^7-F£att3*i4^>#^) 
Pflr^fi*i<i:6*i, 02«5I^-^7^FUW5 
-UW9CO^x-> ; >^<hLT®2CDia#gpi 
*3ti£o #2<DS*»1 2tt* »l*J:tf»2oc>H;5H 
-UW4' . UW5-UW9© 

mi 3] 

6 2 (k) 



^MAP.r^dryxACCcfcO^feSo ccD^^-i>>^ 

sse^sccj: r>r . m 2 <Dmm%5 1 3 assn^gs 1 1 

[0 0 3 5 ] fiLL©J:5K:. ^-^9-FUWl-U 
W4 i-ttitclWK-rS^- **dtf* 1 CDffiSgrL^^- ^ 
40 -UW4 1 £, Sf'-^D 1 — D 5<Di§ 

*tCg93£Ufc»2©lfi;SSa--^»7- FUW5-UW9 

-^>^McOja^CMAPT^rf»JXA^ffll^<iC£CC 
[0036]i3^ «-9»7*-2/>yaiKC/M = 

*5c^-c^L3k»ioa;a^x-^r;- Kuwr — uw 

4' , fc<t^2 0fi2;55^^-^ , 7- FUW5-UW9 

50 <Dmm<Dmmcm^<m^%mwutcife$k$:ffk? 0 ow 
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(D^Uvbtt. *l*iJ:V»2<DaSfi3Lr.-d?»7-FU 
Wl' -UW4' fccfcO'UW5^UW9(DiaB*4HSL 

£-7- FUW5~UW9iKW*B^Ufc»£(DBER, 
□EPB, tc*©^-^- FUW 1 ^UW4/£WT*t£ 
SBjl--^- F£t£Sb&l>^<Z)BER£^T 0 C 

f£§E:x^-5"7- F*R5&rsc&«:J:oTBER*ffi 

[0 03 7 ] *««B, ±3SI»0!>»«CC|Rje3 ft* & 10 

T DMA , CDMA (Code Division Multiple A 
ccess ) &£&Cfeaffl-rSt£#r#So 
[0 0 3 8] H4tt*«W©-'WD^ Hi^-£a£r^:<f 

[0 0 3 9 ] J£t±©»l3KCfcl>T, S»@B5, 12 J: 20 
[814] 

©S^*-5l»«fiin3!p— *3&s» 1 <D3?5&Z>«I «£ 9 /Re 5 
<t£, ©JffllBK 5 0 tttOSiagg 5 K 5 2£MJPLTg[ 

f5»2©a»^^-^7--K<DRS3Wfftotir, tc*gt> 
^-i' 7-KUWl -UW4 tZWiPhf—tMO? x - 30 

[0 04 0 1 ^«c, «IS0B5. 1 2 iOffl^ShSf 

- £ <D? * - V > ^SCDtiSffi 
[»15] 

W. 6 2 (k) 

<DM^$>^mMti^~^m^Ltcm 1 ©BT5£<Dffi<fc 
0/hCC|^3ti^2©WS©«i«fc"3^«cSi*. fMffll 
@ffi5O««0»aiS5 K 5 2**U»OT:H^oatttt 
SCI, sfco. J*- A bmm*<D 1 ^>^^ftffllt 40 
Sift^a--^?- KUW i -UW4©i^f^t 
4. ^->79"FUW2-UW4«li3 

[0 04 1 ] W*a«5 v 1 2<fc0lH#3*v5f s 

- * CD 7 * - V > y2©J£3£ffi 
[816] 

^(k), 6 t (k) 
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?);*;tt5£S, «H»l@lgS5 0«^J§lHlB85 1, 5 2**0 

F#«seshs 0 

[004 2] £l±© 3 OCD*(J®^r- F*»^fca** 1$ 1 

3aB»*«r^cc-r-sci*sr*s B »3<c*o»*- f-c 

[0 04 3] H5 6*#«W©'Wttsr h«#**tfaai 

0 tt, Hl©»l<D?1l»fi»5Jc«:itr^^>f>IBM« 
»W»15tffl^ W2(D«||[W1 2lt\XXX^ 

t-7^;^i6, ^^^>«n»ati«»i 7, * 

J:^^ (MUX) 1 8*ffil>fe«J5RCC&^T^ 
£ c X^^>«n»««f«l 5tt, ££9IS3;ft>£ 

FUW1— UW4<D7*-> J >ysCC* 

-^t^-^d i -D5O7x>-i;>^iits 0 
ia^3n/c»2oi£aa^-^'7- fuw5~uw9g> 

^D2-D4) <3D7*-^>^S*aiS"r4o 
>^l«8it#gl 7t3: v aOHS9^60»l*5<tiy 
^taffiS^--* 1 ?- FUW1 ' -UW4' % UW5 

(02G>7 S -*D 1 , D5) (D7a:-^>ys*}|l5E-r 
&o *Lt, fi^RRSl 8«, *iM-^-:7^t,£l 
BfccfcCJf^^-Offlffl^SHStffSl lfrh<0<f-Z<D 

7x-s;>yi*Mti. fi-^/Sg i scc»«ns 

[0 044] EI6te^ 4-i*-y ^;U£ 1 6<0«SEW* 
^*r 0 CO^^t-^^^ieiJ:, 
;^(D^ ^;U^r**f9. Cm' - 1 ] ffl©i!i£|p|H4 

K nT fICDftHg4 2, ^ffS4 2C0^Sa*ftl^ 
■rS«»S4 3*fllAn»So CCt m' KB 2 ft:** 

(m* = 9) ^m^Zo C<D -y — ~? j )\/% I S 
t?«. *«IW9K:j:ot:«fflStifc»l toJ:CF*2© 

4 iccj:^raiffi3tifc«. »i*j<tc«l2CDa;5H^ 
"7- F©^ *-^>yM*sia»«:jaH»4 2 ^CA^J 
Stl, ffl^©*ry^ffi»a 1 , a 2, • • • am' 
nZtlZo $y7&&a 1 , a 2 • • ■ am' <D*ffi:£ 



27 

[0 0 4 5 ] 9 -ifrZ 1 6K*jt,^-C, 7*- 

>40Wc*f-r& i #S©Hi»S§4 2©£ » a i 
Cttl 7 ] 

a, = sin(x)/x,x = 2ttA( i -k) 



■T. CCTB, ^S^t,^*©^--^- KUW 

>$>f^Xl-X4iteS, iS^!iHS3-C*ltHO/c 
jx--^r7- FUWm®7 ^-^>^Stca-^< &X i 
<i = l. 2, 3, 4) K*tJ£-T Y i =F 
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* (X i ) £-T5. #a~-5"7- FUWmtt. SSt©-> 
>5j€;W%WrS #ai-d'9-KUWmtC*jC> 
T. 8BR©i'>'|fAt W5 C i T 1 *i#ftf C i 
tfVtZ. t©4j±i*»aiaK«|«* f (x) 
Cft*»C©EIBrciIlftolRBS# (SfcSLkr&i f j t 
irc*) *Jj:0f2H»» (atettctt r- j rifif) 

«a-r*«t^cc. f (x) =f (Xi) *j»sr* 

<t5CC-r-5= M&ffiF (Xi) tt. H^gp*JRe iLt 

io [0047] ct-e. f (x) a*. mtux. 

j6*4fc&4-r5Knfl I i = (X i , X ( i + 1 ) } X\ 
3^CD^^Pi (x) i-itSil/, hi 
= X (i + 1) -X4f4i. ^^^>MnBM»P i 
(x) «. 
* [ftl8] 



P,(x) = Pr(X,)-{XCi+1)-x}76h l + P l "{X(i+1)J-Cx-X l ) a 
/ 6h,+ {YCi+D/h,- h,- P7(X,+1)/6}-(x-X l ) 



+ {Y i /h,-h l -PV(X,)/6}-{X(i+1)-x} 



EP-i 



•o-c^fstifc r a c o s v 7 h^xrstffltf-jf^-rT* 
iLfci^tc, f ( X ) =f (xi) zmzs-eztcit) 

fC. ^6<D||^g|5Re<D*X2c59MffliJCD3^<D 
C»l 9 ] 

f(x) = a,x 3 + b,x 2 + c,x +d, , fc,J:tf 
f(x) = a*x 3 + b 2 x 2 + c 2 x + d 2 

<t(5/£U io^WcACOSV^h^xTKi^. M 
}f©f (x) ©2H»#©tf#!|tO<fc4J:9fc£fl*»t 
[ft2 0 ] 

a , , b i , c , , d i r a 2 , b 2 , c, ,dj 

i i*©f (x) ^ifcrrs, 
fi®R«*j|atLh-r*. 

[0 04 8] B8tiH7©%ftttRe£fg»l|Sl m©2 
-^©jfilKBB® f (x) jfefc^^-f^lilfllWftP i 
(x) *»HlL/TH^tLfcfc©t?*5. gi--^ 1 ? 

4*»4;*7*^>1ltlHdM*C,--C, (cj;o-C»l6r 

-S^-^D 1— D5©7*-S>>^S£?tS-r&. c© 

^>#;US 2©7x-i?>^{ifliKC 2A^> 



6. i/>!K;i'S3©7s-y>^i[jiic5*'?>, -e 
u x-fu^wmmscftimi 7r». iff i^j^hi 

2©J£SgJL-=--i"7- F©Sfl£tfcKj£i;r7"Oy F**S 

30 [0 04 9] I9»s i n (x) /x©fti^F{CSrJl> 
Tf ; -£D2©5>'>Jj<;bS{C>tf-r£7 -f —T-V 
1 6©£ ^fliifca 1 ~a4&£tffl-f S^P-fe^fcjn 

fcei**a-r. ffl^F©gAffl*o©{4gcc-as-y-. 

§z2.^-d7i7- FUWm©xl*±©{4B{c*fJ£ , r4ffliK 
F©ffi#, £?7"(SHK <!:#»). '5^-t-7^^16 
©Si#^4 2«:^;l6ft.2> <> 

[0 05 0] H5©*3©|5ESt©»J*tC*5l,»rfe. 91 

40 ©3§&©^Ti&?EOfcJ:5K:. k §§©-»#, Kc*f 
lt§il^«:r (k) . i£fi{I^t£ s (k) 
t-. SfHs-Sfr (k) «, 7x-y>i/M»f 

(k) , y^Xtjfcfrn (k) tfflivc. C$fc3, "C^L 
fc«t5K:. &©cfc5K:SH*£. 

[&2 1 ] 

r(k) =f 00- s(k)+n(k) 

[0 05 1 ] FUWmtcB8Lr«jH«m 
-^s (k) as^ffPJ-Cgift]&©-e. jS^EiHS3-CjS^I(3 
*4C±K«fc*^ld^**lfe£<**ifcftfift^r (k) 
50 ijUfifi^s (k)©it*>6. 



(16) 
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[&2 2 ] 

r(k) /s(k) = f (k)+ n(k)/s(k) 

tmrnstiz. c©<t#, 7x-y>i^ r (k)/s 

(kMcn (k)/s (k) ^giilt^StiS^ 
ti^ffi^OCD^^^^Tn^^/cJt), -e©IJSP#iJEBffi 

©^nt-*t r (k) zr-tHD? *-is>>?mmm& 

[»2 3 3 

6,00 



30 



10 



* fife* h . ffiigfflgg 8 -CDA^J a ( k ) £>*5£(Cgf -> 
[»2 4] 

a(k) = rOO/c/k) 

= f (k) ■ sM/c/kJ + nCkJ/cXk) 
[0 0 5 2 ] «WHlJ£88a>&©tf#)a' <k)tt. 0 

[«E2 5 } 



a'(k) = [l:Re(a(k)} >o, -1:Re{a(k)} <o] 



[0 0 5 3] jl^i@S9«. 7ti ©a.-- >? V ~ KUW 
l-UW4i^iatC|^jg-r^r : -^ (Dl' . D2' , 
D2", D3' , D3", D4' . D4", D 5 ' ) £ 20 
#tfi£ 1 ©J£§go.— — i"? — KUW 1 ' -UW4' £& 
f r -2©t^M^l£^LfcJjf2©ffi5ga..=.- : 5''?- K 
UW5-UW9C7 x-V>ifm&&tiil>. 

tv&gn *sj:t^2 ©t£?g 3.--^ 7- KUW 1 ' ~U 
W4' , UW5^UW9(D7s-y>yitU 1 ?^- 
7--?.Ml,*l 6 £ * >T5 -f >tffimffifttfff& 1 7^m 

2rTS. -f a 1 6 (CfcHTtt. ri-^h 

«#©**aB <H2©r ; -5rD 2-D4) tCK^r^- 

*-5?>fs©«i5£ffi 

[«2 6 ] 

c^k) 

K. I8(C^l,fc^ v?&&La i if?. ^"CSStl 
■5. 

mz 7 ] 

£»<k) = £<*,■> (i) /a'(i) 

fcfc'U i = 1 ~N. N»/<-^ KfI^f©:>>;iOl>gtr 40 

[0054] ^-i—r-v jM2 1 6*>f>©ifl 

(k) «. 
[K2 8 ] 

6Jk = Arctan { I m (6 t (k)) / Re (c 2 (k))} 

[0 05 5 ] ;X(c v x ^7 >ffinflMKtMM» 1 7 (c «fc 

h(t#©Wif88|J (02©:r-*D 1 . D5)© 

y t/wo>m%.icr>\,>xmw?2>. mzic^-rj: so 



5«C. TtKO^--??'- KUWm (UW1-UW4) 

#WffilJ©X-£^©^>;JOl/£^©3~~:57'7- K 

UW1~UW4©— gBim^CiCCj;!?. ^1 CDJ£55 
a.~-i?<7-- FUW1' -UW4' ZBl&TZ. 7C*© 
KUWm(C§§b-C(i. UWIJjeSl 0*>6 
©gE*D©fiiSu Cs (k) J <h;g{fd-^©ittcK-3t,>-C 

Wm' ©g|«3©SP#Dl' — D5' , D2" -D4" £ 
UI2©i£?ga.^.-i"7- KUW5~UW9{CMt/-C« % 

«B!*!fies8 a»6© 2 ffi£Sft flt-^©Jt«cai-^,»r 7 * 

¥^ffi*l*aj3ttr— -Sign, *O^40 7. 08 
[K2 9] 

6,(10 

[0056] ^{c. atgfte, «. ^scrsasn*. 

[S&3 0] 

0 2 k = Arctan {lm (6,(k)) / Re (c/k))} 

£&&„ Cti6©*£mJ:«3. 3l2©tt9SS§l 3ttiIS£IU 
281 l*»6©£«^-**3e5fc*9aMLTaMfi^| 

[»3 1 J 

r(k)-exp{-j.0 2 (k)} 

[ 0 0 5 7 ] m 1 0 »*3 ©%l&©JftBR::bt*& B E R 
dB. K^7^-Jg^Ai0. 0 1745. 0$>. DEP 
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32 



f-^D2, D 3fc J:C>'D 4<D~J x.-iS^ym&V h - 
a 1 6Ct ioTJiSO/clS^^L/, OEPCS 

WtC«, Eb/NO=2(D££ v BERtDffiStfittO. 

0 6 3r*a*j, -?-f^-7^ji/*A^^-5>r>ifM(D 

BER*tO. 0 7 2i&0, ftO. 5d 
BffitMi*63fMfc (Eb/NOM) — m 

«, 4>ls&<Dfr<Dm&lCi*. BER^O. 0 

7 6£&tK mo. 7 dBH»ffia>6^fc^*fctf>* hu 

[0 05 8 ] 01 1 ««#»7x-^>yaS«C/M = 
7dB, F^y^-jgiftitoso. 0 1<D&ff=T\ Eb/ 20 

No = 2coi#, miommmm (iswsus, i 2*c 

MAP^ffl) <b, » 3 <*:^-r>HHH 
ffl) CCte»iBER*tk«LfclS**^ 0 WNttNS' 
jxr.-^?- FUW1 -UW4CDttgiKa^T^ 

1 <ommmmtm3<ommmm(D e b /no^b e 30 

ROWffifcSVT- CO3|**30i6, Eb/NO = 2CD<!; 

MAP*fflC*8^B, BER#0. 068 Aft 
0, ag&ffiO. 0 6 3tC)f=tLtEb/NOKgr»0. 

2 d BCD^ft0CfflJ^6n-5 o S3. ^^^>iffl<!: , >-/ 

5C, ifaO. 5 d BtD^ftr&£/c#>, ifoO. 3 d BftfW 

flfcJ:^-caBaiift*a»rSQPSKr*-5'rfea< v 

ilf¥^^^CDMA (Gode Division Multiple Access) 40 
r*ort>fili Q CDMABH*(0BS-^fc3- F**tr 

[0061] asmsnsfi-^tt^->chST* 
*!K**tt<. a»«r* orifice mcc, -5*-:*- 

«>, «r»ofc*:^*j:OT^ so 



[0 06 2] Hl©»l©«l|ta55iH5<D^ 
^^>«W«H»«-»S1 5*Ati**fc«ja, *4C* 

f 16, * ^ ^ >ttnffiftii-*8 i 7 *? io'ft 

SI 8^6jS4a»*Ati#it/cfll«EfeWttr*S. 

[0 06 3] ±ian*6(DJK]Rec*}iir tt. 

^7-FUWl-UW4«3SLrUWl' -UW4" 
^il, CtltrCWM^^-ZO- FUW5-UW9CD* 
[0 0 64] 

«# tra«« ^(Dmmyr&te £ ^commie n 

«Sl*ft*3«4Cia< 1 ffiEb/NOfc 
*5Ci"CffliMlCCfil»BER*f#4c:<!:3&sr#4. CCDi 
tg*©.*--^- FCcBISlT-S^-^flD— SBCco. 
F*ffi5R*r4CiicJjn^., jl^O}^—-*?? 
- F^eWfc^fc^- ^rttcStSRa-*-^ 9- FiHS 

Tl>4fc«>, Mftffliftffiitjfil>BER*»5C£#r* 

[01 ] *IHB«cJ:5^-/Ov HI^*£t?3fiM#© 
[02] H l©j^iBS(CfctfS^--^-7- FCDSESB 
[0 3 ] ffi5B^L^-^y- FtC«fcSBER©fiT*^-r 

[04] #&w<Dmm&m<DM2<Dmmmmzm?7' 

P y ^0-c^4 o 

[05] *2ffl<DtMm2m<m 3 ^ 

p v ^0"e^>4 e 

[06] H4©9^-^-7^JU^©»^JS8*7n , r^ 
P j ^0T'^»4o 

[07] H4©^^^>*HBIfiH»tfMKfeW4^^ 

[08] H6®!8&ffRe&tt»aU m(D 2 -ocDifilKM 
«f (x) ^e>^^7-Y>WBH»P i (x) ^r^aiU 
T0^tL/c|ft^0r'*4 o 

[09] sin (x) /x©i«K:i-5| f it7 : -*D2 
<D-»^Uk:*t-r4^ 4-±-V A)15<D$ v-fffi&& 

[010] **W©»3©l6»©»ft«:*5»4BER1* 
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tt*^-r«FttHr*£. * 5 

mil) *§m<om i *s£zfn3®9m<DBiR<DB e 6 

[012] *^COm 1 *5cfcW»3CD||»fi<i[>^J«(DB E 
[013] S£*CD^»tt:ffiM3lfiO^«&{*S*CD^^l 

%5K*r^n ^ ^0-e&6 D 

[ig 1 4 ] m i 2cc^ufca«iaj^^«j5a*5w-^ 
[hi 53 ^-xhsc!>as«gm#©7*-v^ io 

1. 20 aii^g 

2, 7, 11, 10 1, 119 jSSHiffi 

3. 9 mam 

4, 10 UWt&^ig * 
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Stl<DSJ§Lgfl (MAP) 

m i <d«hs 

1 2 W2(0mW^ (MAP) 

13 m2oasm 

1 4 a^^fws 

15, 17 xy'^J> 
16 ^ ^ —f-y j )l>5 
18 if^«8(MUX) 
9 1 T>?~f 
9 2 m#a3ft» 

9 3 mmm% 

9 4 #^ft#^tSP 
9 5 Xf-^? 

102 T^^ffiHgR 

103 a--*?- FtSSKK 

104 ^-arSSjEM 



[01] 



s«« si 



SU 



2 



MAP 



— 4 



6 8 



13 



««« so 



r>-\ 



MAP 



Su 



10 



[02] 



[03] 



UWl UW2 



D3* ] □*' 

. UW3 



04" ^ x 05' 
UW4 



91 



92 
X 



[013] 



93 



94 95 



a: 



1X10 




-8-6-4-2 Q 



4 6 8 10 
Eb/tfO <dB) 
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s 






3 



-s> MAP 



Ci 



— 4 



UH4 ] 

51 «SlB)»- 




11 



13 



S3E 











8 2 


MAP 



12 
MO 



8i- 
62- 



50 
1 



j2 sra@s& 



* So 



g^ i^ Si 

— H I- 



Su 



2 

X 



[H5] 
20 



/ 



ft 



tl 

jL 



Tsu 



10- 



16 



13 



-7 

17 



fta©^ so 



[06] 



lch>Qch , ^ 




01 


u 
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02 ' 


u 
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D3 
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D4 
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[H8] 



[B9] 





[SI!] 



[010] 




2 4 6 ft 10 
Eb/NG (dB) 



0.1 
0.07 



\ 






I 


\ 

V 


S-___ 


_A_ 




f- 

/ 
/ 

V 








^MAP 
UW3 


UW4 



D1 



D2 



UW1 



1 5] 



D3 



D4 



UW2 



JW3 



D6 



UW4 



[112] 



im i 4 ] 



o MAP 




-8 -6 -4 -Z 0 2 4 3 8 10 
Eb/NO (dB) 




mm 2000-59269 




[ *t«t iE»] 

[JlfHB] ¥fi5U 1¥8^6B ( 1 9 9 9. 8. 6) 

[3=&MiIE 1 ] 

[ME*f !&»««] H«MI 

[«iE*fm«g«] n^mi 

[ffliEW^] 

[it mm i ] *fira^asR©EraK:j*A * tiit* J 

o hfg-^i LT©J.~-i"7- F©7x-i/>yi4 
©7 x~^>^grfgg-<rS;*7- ■?:/<*:. 

twia^r— £©— iff©? x— ^> y^cg-x > -cfuia^- 
»g>— aggaare s * y- ■> -ft . 

fifties i *jj:o*^2©7x-^>^{cs-3i>rB«ia^ 



[ffluE73&] £M 
[*jE«g] 

zr-->7\ Hufe^i fc<t^207i-y>^i it 
teffl-r**'?--;':?'. Mfa^-^ fo-^o'ffifia^-^©— gg 
©•7x-y>y^5r}i^-r-5>^7 : ->-7\ fcjrotaia^- 

* h »^#fir> * y cctatis n/tiigfagfiff -^ca-? 

C**ttljE3 3 
[»jE*f««W«3 fJ*BI« 
[*HiBi«l3Ha« ] if HPS. 2 0 

[ff*JI2 0 ] §mfI^©1tifc©Kllfltt#A3*lfc^ 
**ia-rSCiK:«t»)7 r -^©7x-^>^*Jfi5eL/ 
^©^P^Sfcist^T. 

> u T&tti-f sis i <p»a#a & . 

ffjie^i ©^x-^^Stcg^a^TFroiax-j?©— gg 
©7 x-y>yg&aEg-raar l ©»^#@<h. 
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Btrlg-r- »©-^©«sBfeg^g^i>T iiiF§Bf ;: - £©— 
i. 

©fria-r- * ttwrr &ttigj#f££^tj c i £#m<t -r 
[ffiiEMmmmz] mm2 i 

[ISJJ9B2 1] gulB ^2©^ M^tt, miZm2<D7 
x - ^S^rMfBa-r.- » 7 - FtCgiHf "f S-jr- *© 

iMEMmwn&i mmm 
imiE^m mm 

<t ur§m3n?d^©->>* ju&©^-* Ffi^Jcjf 
A 3 ft/c ml 3J»*S[©KW© ax-i?7-Ki JS*0©.3. ~ 
-£"7- F£tb®0TliirfS!fn©7x-^>^jI&&lH 
U 

af§Bgr2©ffea^K«, mffB^'-^ Ms ^©BUtB^- 

^ ©— w <t wriB^ 1 ofaw^a-c aai 3 *ifc«iwt#© 

t"S»JiSt?&SC "T-SiWaiS^ O^IBtg© 

[MEWS] 

ls#)V8LG»i-X Mt^<h LTBPSK ( Binary Phas 
e Shift Keying) $fc(iQPSK (Quadrature Phase S 
hift Keyinp ) rfifi^iSSft. T DMA (Time Divis 
ion Multiple Access^Sj^fctJC DMA ( Code Divi 
sion Miltiple Access) 7j^"CS:ff 3*lfc^'-X hff-^ 
tcif A3 nfctfllB«^©EPi©^ - - S"7 - F <h fiflBgE 



fcKDax - i> <7 - f £J£*k Ursulas? 1 © 7 x - i?> ^ 

Bu§am2©^m^|g(a, ifiria^-x F ff-f-'ftqauia-r- 
* ©-» i unsa? i comm^mvm m 3 nfc «n{t -st © 

«W J r!J£fit*Jt«C/rB0SB*2 ©^ * 

-rs«fi£-c*>2>c<h^#iii-r.2>w*JiiS2 o^iats© 

[ffimmwm&i mmm 
imsEMm&azi 11*1124 
mmum mm 

2 4 ] twasfieJi*^- x f ima-ciati l 

TjjgfB^ff ff-Sf £j)l3 Jji 1 fc<fcc/jB2 © jfem#Eg. HUfE 
jgl fcj:yjg2©fii;ig ^&, fe<fct>miB Hl *5<fctPjg2 
©ata^S^aTJ-rSfBtt^S^, H(c^£fC££*Slit 

i-r^if*w02 om&mwijuv m^st^m 
ft-*t©fiiB^g. 

mimmmM^] mm* 
[ffiiEM&mm%i 0014 
imiEt>m] mm 

[0014] 

© ^ x - y > £ til f £ C t tc «fc 0 -r- £ © V * - 
— gP^rffiSga.^- — i"7 — F i; g^T -2. X ^ :/£ . 

H?iB''<-i' n j. hft-^-i L.r©i?ria^-— — ^ v— f©7 x 

j?©— a?© ^ x — ^gjtcg-^i -"Tfiiay— © 
— gp^aarr a * i-v^t. mm?- »©— §p©ang^ 
^cg^^rwrjafesg^-^-^ 1 ?- f©?x-^>^s 

fa^ 1 *J J: ^ 2 © "7 x - y > Jfmicm-rSltX buIBt 1 - 

©^ x-y >^(cs-ifii-ctiria7 ; - 5?*aia-rsx7- 

[*ttl«iE9 3 

[miEZimmmzi 0021 

[0 0 2 1] *HWW. i^g^H^T-Sfcto. & 



(23) 
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[*IBBiE»] 

[OT0]«ll¥lOfl28B( 1 9 9 9 ( 1 0. 
2 8) 

[#*ttiiEl ] 
[»iE«*«H«] WMW 
[»jES**«a«] #ttt»3*C!>t8H 

[ »*S i ] «M©#CD««©KnK:#A3nft:/^-f 
P* hft-^4 L"C<D:x~- #»7 — F£D.7i-i/>^M 

fulB>*>f p ? hfi-^i urcDfulB^L^--^ 7- f<d:? ^ 
-v>^^ l <D? x-iyy^t irwsxf 

frFlBJgl <Dy*-i?>tmicmr3l>xm&7-$<D— 815 
flOTBf*— £(D— 3*CD:7 * - ystcK-^c^r BMlBr'— 

ffflB^l fc<fc^||2<D7x--^>^{cS-^l^rfflBr : 

[i»*S2 ] mtmm^^-^y- f±l risers 

■7- K^6PaT6tifc7 s -4r©--**iiBB^^n v hft 
-^i0r<Z)f5ia^-"-^y- FCcl^UfcrnTiaffi^- 



[ gfr&S 3 ] «TS BffiSt:* - * -7 - f 4 u ttst -5 
-X^-^tt, Buffi/* -TP* Mf#4 0T<Djl9iB.*-— ^ 
9- FCcHHi-rS^-^O— S$*iuIB^-f P* FfI-^4 
LTCDMIB^^ OCttJl 3 -tffcS 1 <Di8M^~ 

-2y- FiOtSStS^f^^i, ttfiE^VPvh 
ff^<bLrcofflfgB^^-^»7- FA^BTfcJift:? 5 -* 
<D— 3B*liofe>W P ? hft-^4 OrcDWIB^L--^^- 

Ftci*fi:L.fc»2©a;K^--^ -7- F4 LTsse-r* 

jjiTfBgl ^ - V > 4 l x ^m-r <£ ^ x * % 

HUfBmi<DfeSi^^-^7 - F<P7x~^>#g&tfeffl 

u ^<P7x-^>^s^ffiraB02<D7x-s?>^4 
i/fti»t?Hift Bari g>7x-s/>ys4 ur tea-rs ^f- 

S*S?iB»2(3!>7*-y ! >ySi L-Cffta-r-B^-r^ 7* 
*dtoCi*«F«i-rS»3Ra*l«iBtt©^WP9 F 

xv- ?y\ ffiiEWi *s<kzfW2<Dy x — *sZstf&ki,x 
<Dy x-^>^i*Jtgf5^f?^ feJcWWiB'?- 
^ h fi^fit^ y iciBtt $ n/ciisf a^ftft #tca^ 

P hffibt(Z)a^-^7- FC97x-i;>^M 

«iE««»#*aai"rs^-/Pv Fm^-^^^fffi^- 

-^-7- FKf*K3-B-C»10l£S^-^«7- F4 L 
Bffla^^-^^- F^ePgr^n/cr r --^CD--aJ^:WfB 



(24) 



ftffl 2000-59269 



7 x - v > ^s^ji^-r sxt^'i. 
^^ca^tiTHrfiesdft-^*©^- £© 7 x - v> > ^ 
sjEsem # * ©?*- *©? * ys©«s£is£«: 

-^■©«ii#i*„ 

CW*rae] sirfBmi©l!£?gj---^'7- f©7x- 
©a t mm s *x tow tmm-t <D-m<DMmmm 
wsmsit 2 ©ffiss^- -*7-F©7i-y> ?m*Mm 

m& it^-r * * ? -71*. bmi en i fc- J: o*» 2 (Dismj. 
t t t-zmam 5 jbibk©^ w o » h ft#£d 

tySfifi-^©tIP*&o 

[IS^8] iraaflMt-*!*©-?*--*©?*--^*' 

mzmm-r&zr- ? tirfafB 1 *$ J: o'lg 2 ©jssk a 
--i"?- K©7x-t>>^2^a-^i^rx-7 - ^w , >?i 
Hie j; •) mm l -emu? z, x f- v v^ts c <t zmi t 

1 n^m. 9 ] HuiBSftfi-^*© *©7*-^>y 

hfi^osfrfB^gp^^i^ctf^SP©^-^ ©7x 

C lt#^ 1 0 ] itulEISI 1 te<£ C8K 2 ©te«:i- - * 7 

-KiUriSSE-rsx-r;-:/, H?iB» i*sJ:0*l&2©fi2; 
5Ma^-d7>7- h*©? x - > i?m*Wfc-r Z^r-v 
7\ ^FlB^-^W^x-^^^g^Ji^-rsxT-y^*, 

fci^H-jtB^-^^aia-r-s^T" ^ ;-<-x mi-si 
-en©* f y v*mi?z> c t t •? zmmm 5 
^ftfi-^©a^[©Era5c#A5nft:A 
z& u-r z> c t cc <£ 0 * © 7 x - v > i©e l 



Buia^(HI-^©lufBffl^©E:fB©a--*"7 - F igSto 
©^--i"7- F£tbiK0TfvfE»i£©l2llSl©:x~-^ 

Y(Dm\m%<oy * ~ vis vmzm&-$ 

mriaa^©EP^© 7 - K©Bi)ia® 1 si®©-? x 
-s?>y2ccs-ji,»riBifRPB©MAP«»*fTor«r 

iasmm-^4>©x- ^©® 1 ®m<Dv *.-i»?mzm 

iuiasfiM-^*©-^- $©mriBH 1 ©P§© 7 * - ^ 

mia«m©Ew©a--i7v- K©»2a»©7*-j> 
huIb^©b:p^©^- - i"? — k (ci^g-r s t 1 - i?©— 

aJfciO'frfB-a."-^ 1 ?- K^^Pi-C 6n/cx-f ©— 

»iS»gB2«ft#*tt«L/. mrfa^-r^T 1 -^©-^ 
*j<tof!ria^--i"7- KA^pgr^nfcf 1 -*©— as 

©7 *-y>^£t$m-r-2>*f- •;>:/£. 
H5ie«^©EIIB©^--^'7- K©«JIB»2®«©7 x 

g|5fcJ:0'B«faax-i?'7" F*^6PST hinted- %<D— 

mv>-y ymic&-3^xm2tm<DMAPmw%: 

WE f*- f ©mfia^ 2 fgpg© ^ x - y > ysi(cS-5i > r 

^©B#ra^ s •» 6 nfeftriasff (t-^tpomriaf 1 - 4f 
m>m i 2 ] §mm^©ffiii©KP^K:*A3 

-TCI? h(f^£ F©7x-yy^I 
Srf&HJT -5 C £ tc J; 0 ^© 7 x - v>> 1/ 

-^©a^ritcis^r. 

BulBSft(t^©OTfBS®[©EF^©^-- 9 "7— K £K*a 
©ji^- K^tb^LrBiffBaSSt©!!:^©^^-^ 

•7- k©^ i mpg©-7 x-y>ym?:ftiai-rsn 1 ©x 

BfriEam©KM©^^-^ k©bWb* i tm<Dv x 

&nu. v ^ -r >fflraft^^ ^Mia^«ft ^*© f 1 
-^©* i ^Pt©7 x tfmzmjz-r hmi o^f 

mrssmit-^tf ©r- f ©ttriam 1 sp§©^ x - ^ 
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^-<r&®4CD*f^:/6, 

fiflcD^-£"7- Fig^cD^^?- F*tb«or 
> &» 5 CD* * :/ i , 

/cT r -^(D-SR<bSulE2iilft^-?rJ;bf5L, WiB:x^-^ 
FCCttSrs^-^^fc^VMB^-^'?-- 

f^ hmx 6ti/cf- ^cd-srcd 7x-^> 

-T£®6(D*7^:7*4, 

fulSa^CDKPflCD^^-^^- F CDfu IB® 2 ©PgCD^x 

-^p<D7 * - > ^stts-^r® 2 m%<D * :/ ^ -f > 
® 2 ®pgcD® i©7x^;> ?m&mm-?zm7 ©xr 

H?fIBa»©EPJ©^r.--5;c7- FCDiiufB® 2©Pi<D:7 x 

— ^Pfcct otwib^-- ^ ? - f #» 6 pgr fctafc-r - £cd 
— gpcT)^ *-*P>yg*«? a -±-y a ;i/*ccA*or 
9f £<db$iq jes 3 e> n/tituf asfim^*© ^- £<D® 

tuia^- £ ©mrta® 2 ©p§cd® 1 & <£ o*® 2 cd? x - 
ur^n^ncD*^ v y'zmfrzttzmmtv&m 

[IW^Bl 4] jiufS®l ^^^©xr^li, r?- 

hff-^i l/T<D:z~-:$"7- Fcd?x-^>^ 
*«ffi-r £ c 4 cc j: 9 f*- fro? * #M£imi> 

friBSflM-^OfufBa^CDIKracD^- ~ ^ 7 - K <bgEft] 
©.a--^?- F £ J£® L/ TjiufBffi&<DEM<D:z~-- * 

7- k©7 x - #m&m 1 cd^ x -*p>^i ur 



HUE® 1 CD 7 A-i?>^tCffi-5l^r® 1 COMA PTib 
3 y XA 4il8fitTS» 2 <DZ7y7t. 
BufE® 1 CDMA PTJUrf 'j XA(Dfg#^J|l^6fJIB^ff 
fl-^CDr^^cD:? x-^>^S*3T2(D7 x-i>>^ 

itu f B® 2 CD? x ~~i/ls itf-^ *«Br3" -6 

mtmmz nit?- $ zmmfeLxmrnmrnzmx 
mm<Dmmm£ s * 6 n/cmriBSft fi#© «tib»«[©k 
«k*»<dehi<d --*9-f©7*-^> y 2*» 

^©^MiHi 3 ■& 6hfcttE*««#*©^- * 4«r 
KiRWWjetf i JtR L "C ^ ©7 x - > 4 

By IB® 2<DMAPT^=f';XA*>6 mf f Egftff ^ *<Z> f 

fflrias 5 cd ^ * - v> > yMfcs-^^-cef^oiera ilS 3 

#6n/cf?fB^ftm^*CD9ylBT : -^^a^|'r^® 1 0 
<DX7*vy°£^tst±%W$k£-?&^J& v hff-^^a 

[gIftftBl 6] »IB»1 J:0»1 OOX^^^tt, ^< 

-* Fmw{ir^^»;^iatt3nfcs?ia^{fff^c« 
[Wi^gi 7] *em#<oi«B[<z)KiHitc#A3nfc^^ 
^cD^im^^c^^r, 

BfTfB^^ - ^ V - FCD^7 x i? > ^CcS^l^THUIB-r 

^2* &m i cd* 7 s - ^ 7* 

4, 

BafB-r— ^cd® 1 cd ^ x->>>^&cS^l>-CmffB-r- 
Huiea^-^»7- F©^x-i/>yS4, mTIB-r-^CD 

mm&mcm^xn%n&mMEr~z<Dy 

€>®3CD*^^^'i, 

BuIBK^S^-^^ '7 - FcD^ x-v> ^^S-^C^rfj 
Ef-^©f2©7x-^>^4«£t5f4©^f 

HulB'T - * CD® 2 CD 7 x - i>y ^itS-^TmffET^ 

>*Wlt S® 5 CD* 7^ v ^4 , 

itulBf'-^CD® 1 &^mi®2cD^x-> ; >^M©U^ 
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8] fuIB*l J: 0 #6 

ft*i£a <r £ c i cc j: o ^ #©7 ^^^> -ymzmM h 

HUlBH 1 CD 7 * ^tca^^T BiffBf*- £CD~ £fl 

© 7 x ~ ^ > ^m^mm-r &m i <om&^et t x 
M2 coy *.-is>#mt L-cm&'?&m2 (D&tti^-m 

SuiBIg l J: L?Ht 2 cd 7 * - is > c i r mfiB§ 

ft ft <d ? - $ <d y * - *s y #m % mm t &m 2 <o m 

x-i>>^fti!5ia:i.r--^7- FteBft-r*^-*© 
7 * - > £^fc <fc ^BJia^L- - £ 7 - F#> fcBt: 6 ft 
fcy 7 - £CD7 ^ - ^KS^iTtJiaj-r 4«J5K"C* 

m^m2 1 1 mib^ 1 ©<ftw#a«, wsafi ft ^ 
Asn3kfriaa»©KM(D^ - ^ 7 - f £g&DCD:x^ 

-£"7- FftthlfcLTiiuiBS&l CD7x-^>^ft1&fcti 
U 

[»»B2 2] «JiB* 1 <D«ffi*SB. WSBBfje<OS/ 
>?KJb«E<0^-^ hft-^iLTBPSK (Binary Phase 

Shift Keying) i&ttQPSK (Quadrature Phase Sh 
ift Keying) -CfltfffitiBStl* T DMA (Time Divisio 
n Multiple Access J^T^S/cBC DMA (Code Divisio 



n Multiple Access) ^TSdStl/c/'*-* Hf-Sf&C 

#a 3 titctmssL<DSJSi(o=L^ -zv-v tmmm 

(Dsl~- >7 7- Fftl±$5LTffffB3l 1 ©7 x 
fttftWU 

«K*(teffl*Jt«br mria^2 coy x ^ft^tti 

O * b ft #ft£tfSff «#0«»lKiE. 

rH}fias«fa^*iriB»i fciv»2©«iHi^®, t?ia 

»l*5<tC^W2<DJS5E#S. fcJ:c>mriBmi*3i:c>'m2 

<oass^«^ai*^ settle*, Ecc^tfctftitai 

4-r^tt^cig mi 9^ tBjg^wn v bm^^^m 

T«ria«©«^ftsna*tB*s, maa»*»*jj:c«!r 

■iVv bm-^t Lr<D3-^-W- b<D? x -zs>Zfm 

Z> c t *c J: 0 ^ * CD 7 * - is > »^ u 

ri(na««fs#s:ai9Ts^s^ay ni-^*dtfs«« 

SulBSff ft #flDlJIBl»»(DEia(D^-- ^ 7 - F <tgt*n 
cdjx^^^7 - F*ib«orHjiai^©B:ra©ar.-i7 
7- Fco7 x.-isisvm&mx coy x.~is>tmtLx 

wen 1 ©7 * - ^>^g(ci^»ti 1 ©ma pr;i/ 
JVsx&&mM?&mi a>sw*s 4 , 

MfB^ 1 CDMA P7 JVrf «; XA©SSS»^6ff!BS(a 
iW^tpCO 7*-£<D7 ^->>>^^2CD7 

SufB^ 2 cd y x - ^ > ^2tcXr5t *r »f^<o«FPJii@ 3 

tta 3 nit -r - * % iBiwje l t iRKwetf ft a irt z> 

mfcvmmmM 3-^6 txtcmm^mmncomim^com. 

mco^~-?y- b±Wfo\<D^-?y- FfttblSLT 

HJEa»©EBO - - ^7-F(D7x-i/> ^ft® 

sftfeWBa^ft^o^-^iinaiRrajEfiiiiteL 

rr~$<oy x-is>?m*m4<oy *-is>?mt l 

-C*ffl-r4*2 0*HJ*I8i, 

H?I3^3 <fc^4 CD 7 x -> ; > ySCcS^L*T*2 CD 

MAPrj^*y xa ft zm 2 <z>s»*ai , 

PIB^ 2 CDMA P T ^ rf XAC[)ffl»jB»* 6fufB^ff 

siorjsjri-4»2©«3e#Si. 

s?ia» 5 cd 7 x - y > ^cca-^i » r 3 
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xmm^mm^mmmi to&imzoy&B&st.* use 

[IW0B2 7] *««#©*»©Kra{c#A3ftfc/'« 

■iu -j hff^i Lt©ar.-i"7- F© - ? x-t>>^ 
£il "T £ C i tc J: 0 t 1 - £ cd 7 * - V> > y ^£ fUS l> 

BUlBSfift-if ©Birieltifc©^©.^ — £"7— F igtfr] 

Bf^BStStOiaffl©^.^-^ 7- F©iiufafif i ispg©? ^ 
<tff -^cf © 7- 5 <DW 1 &KCD 7 x - ^ > JS^T 

£St i cox ^ ^ >Mp^ss#a<t . 

^c«-3 1 » r «rfl a*ft te# £«tis t r «ssfg^* tfOnr 

Htrie^em#coprfea^©EP^(D^^ - * ? - k ±s8so 

ommn3.-->?'7- FCCPSf St 1 -*©— 35*5<fcc>' 
MIB^x-i??- F3!p6P@re.n/c-r-^©— SPifiriE 

#©— g|3*jJ;c7HiffaJL^-i"7- Fa^PSTfcftfc^- 

*©-sr© 7 * > ifm^m-r zm 2 ©^m^e: 

B?ia» 2 ©tam^m© a* cts-^t > r* 2 spg© * 7* 5 
a ^wsmm^sm- 1 . wie* 2 ©eg ©x ^ ^ >mp b i 
At*** e liiasmm-^ *© f 1 - * ©* 2 igpg©^ 1 © 7 

wlB^2 ©«a#R©W**A*Lr SfriSSflfi-^© 
r-W2 &P8©I£ 2 © 7 * - 1> > j/£«tfB£-f 3 -5 

mria-^- £ ©irfa^ 2 spg©^ 1 ^ 2 ©? * - v 
> ^{cS-^^rBuiasMfi-^tiWByiaT 1 - $>&'<m? 



«. irfa02©|ig©®i©7^-iJ>^<!:orHtria^" 

hWb ^ * Birtasi2SPg©»2© 
7 ^ - ^ > ?m t l x m a;* - x f ft -?f ©MiaffoJ/ssp £ 

sets©^vo ^ F{f^^tr^fim#©«^«a 0 
[«#ii2_9 ] miz&mmn*'*-?. bmtircsmv 
■citrfasmm#*Biiiami*sj;?>'®2©^ai#K. *s=t 
vmizm 1 fc«tc>*^2 ©«ia^©^w^-r-2>iatic^© 

[ii^ii3 o] ^<im^©at5t©i2r H itc#A?n/c/-{ 
*&mr & c t ic <t <o 5><Dy * ?m*im. i> 

HUia i7 -7 - F©7 x -i?> f^tCS-5l- : >TBtiia7 t 

- ^ ©m 1 ©^ x-y>^Mii-rsi 1 omm&m 

f©0 1 (Dmmm-^zmjjTzm 1 ©*p^ai . 
Btftaf 1 - *<Dmsm ^(omm\mmcm^xw^-$ n 
tcmwF-$<?>m2<Dy i-y>^ii, uiaa--^ 

-7- F©7x-^>ySi^6ffi;5Bax-^"7- F©7 
itu Baffin £"7- F©7x-^>y^Cca-5C^-CHif 

taf 5 - ^ ©^ 2 © ^ x - v> > ^m^^-r m 2 ©fii^ 

fulB-r- Z<DW 2 ©^ x -i^> ifmicm^Xmiif- 

*<Dn2<Dmm{mzmt)-?&M2<DW® ; $-m± . 

mWr-ZQM 1 ^>Si f ^i»2©7x-y>yM©L"^ 

jKcs-^^rfljiap 1 *s^«^2©ais#s*jifRS<) 
^Bufata^nimK^ L . mfiB^ 1 ©am#©^B>)ia[i} 
ABUtcaitsiifci*, t?fa^m^s> «riam2©* 
fe-j:c7ttffam2©Ms^s«r^s6fm®w:-r-5 

§ftm-^©fflp^g„ 

xm^mfm^msEm 1 ^0:^2 ©jt^a. 
o*h«ib0 1 fci^fz (Drnm^^tatit sia^e 

Mtc$t?ci^^Siit-.Si»*31^3_0®at£©-'< 
-fa? F<t#*§ftfi^©«iS^g„ 
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